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(57) ABSTRACT

The controller is configured to: drive a color ink ejection
head and a functional ink ejection head to print test images
on a sheet in a plurality of types of test patterns between
which a positional relationship of a dot of a color ink and a
dot of a functional ink to be formed on the sheet is varied;
determine an overlapping degree of the dot of the color ink
and the dot of the functional ink in the respective printed test
images on a basis of a color attribute of the respective
printed test images; and control the functional ink ejection
head in printing on a basis of a control content correspond-
ing to at least one test pattern selected of the plurality of
types of the test patterns on a basis of the determined
overlapping degrees.

5 Claims, 11 Drawing Sheets

[ PRINT TEST PATTERNS FOR SUB-SCANNING DIRECTION }~—81

SCAN PRINTED IMAGES OF TEST PATTERNS
FOR SUB-SCANNING DIRECTION

s

l CALCULATE DENSITIES

}-—s3

!

DETERMINE EJECTION TIMING IN PRINTING
FOR EACH HEAD MODULE 31L

I’\/S4

[PRINT TEST PATTERNS FOR MAIN SCANNING DIRECTION }~—-S5

SCAN PRINTED IMAGES OF TEST PATTERNS
FOR MAIN SCANNING DIRECTION

s

| CALCULATE DENSITIES

87

DETERMINE WHETHER TO SHIFT IMAGE DATA
IN PRINTING FOR EACH HEAD MODULE 31L

|~—s8




U.S. Patent Sep. 13,2016 Sheet 1 of 11 US 9,440,438 B2

FIG. 1
1~ INKJET PRINTER
2|  TRANSFER UNIT ;
!
31~ HEAD UNIT
21CT~-{ INKJET HEAD
21K~ INKJET HEAD
HEAD
2IM-{  INKJET HEAD PRIVER 1<—] CONTROLLER |16

21Y T~ INKJET HEAD

21L T-{ INKJET HEAD

9T~ IMAGE SCANNER




US 9,440,438 B2

Sheet 2 of 11

Sep. 13, 2016

U.S. Patent

FIG. 2

BiRpRjRR n R R n]nAN

12

\
22a

31L

31Y

M

31

K

1

3

31C

13

FIG. 3

o LL Ll ()] Q (we] <C ©
T8 8 8 8 8 8 §
w \ ) \ j \ j )
_ \ 7 { T { £
VAN e Vi i A — 3
L ﬂ T ] il
I |
e e s |
_||  elipeigihgusbnii iyl 1]|.|rl|.lm,|0|||||||1  igediapvibipuiul gl ||..N1I\|bW|HWI iy SO ||||I||‘1'l].ﬂlH|Vr|||l||._"
= > [ i
i ! _oo QOAAM _
| _||M ....... S ANy NN |
_ ||||||||||||||||||||||||||||||||||||||||||||||||| il
= = = A i
| MM ! _MA = |
| N N 4oL
X A i A [ I
\_ o (a0} (ap] _
| Wu. ....... L ]
mM * _mM _mM I
PRI, ™ ) |
{
! i

FT

SSD



U.S. Patent Sep. 13,2016 Sheet 3 of 11 US 9,440,438 B2

FIG4 T ot
LT+ RT e
P
RR O |31
42-+_0
O
41
FIG. 5
51Y
51c
MSD 51K
AL LV
S 000 58 @6“51'\"
;—++—|—+—%+%—+—-
\_
f? “ » 00 t 9§f_-' S CYAN
5580000, (@
l— ‘l‘ ‘f _l _1_'1_ "I‘ _I —r—- YELLOW
\_ .
i ?_?_ f Jsf_?_f{ﬂ‘ O :CLEAR INK
FIG.6

51Y 510
51L
’’’’’’’’’ @fusﬂvl

p++ F++%1

LO—LW OJ@[ S :CYAN

—r~—r—--|—-—-r- - —‘Y'*—‘r——’

r#é @@‘é—@ @ :BLACK

ey | @ MAGENTA

= ] :YELLOW
000 [ #O00 | |G iEn




U.S. Patent Sep. 13,2016 Sheet 4 of 11 US 9,440,438 B2

FIG. 7

( START )

PRINT TEST PATTERNS FOR SUB-SCANNING DIRECTION (—~—Sf1

SCAN PRINTED IMAGES OF TEST PATTERNS )
FOR SUB-SCANNING DIRECTION

CALCULATE DENSITIES ——33

DETERMINE EJECTION TIMING IN PRINTING LS4
FOR EACH HEAD MODULE 31L

PRINT TEST PATTERNS FOR MAIN SCANNING DIRECTION [~—S5

SCAN PRINTED IMAGES OF TEST PATTERNS 56
FOR MAIN SCANNING DIRECTION

CALCULATE DENSITIES 357

DETERMINE WHETHER TO SHIFT IMAGE DATA S8
IN PRINTING FOR EACH HEAD MODULE 31L

END



U.S. Patent Sep. 13,2016 Sheet 5 of 11 US 9,440,438 B2

MSD 42
FIG. 8 - LK

SSD | 00000000
|oooooooq|\

31L

HOO00000CH
TIMING A 15 F-F-FIT3-3-61K
COOQOQOQ

4 61K
mave s |00000000

| OG‘G‘Q‘O‘G G‘O

LCX XXX AR |

o,o,o,oo,o,o,o

i —61L
fosesnoeie] 0

TIMING C

' 4 1-61L
1I0C0eCeee]

TIMING D 4 61K

OOOO000C
TIMING E —{—J~+-+-Fi—t=-+-g1K
HOO000000

TIMING F ;

:
| 00‘0‘9‘9‘9 G‘O

@ :BLACK
(O :CLEAR INK




U.S. Patent

FIG. 9

Sep. 13, 2016

Sheet 6 of 11

MSD 42
31K

SSD [ 00000000 }I

@@@-@-Qo@@_}\ 1L

_ B 42
L0 i
v » 00000008

.
| GG‘G‘G‘O‘GO‘G

TIMING B |

' 4 61L
10C0000e?

TIMING C 4 61K

61L

i—-—ﬁ"‘—r-v—v——r—f—\

OCOO0000CH
TIMING D 13- F 1T 161K
-00000000)1

TIMING E

.
| GO‘G‘O‘G‘O O‘O

. 61K
TIMING F

US 9,440,438 B2

61L

@ BLACK
(O :CLEAR INK




U.S. Patent

OD VALUE

OD VALUE

1.12

1.08
1.06
1.04
1.02

0.98
0.96
0.94

1.12

1.1
1.08
1.06
1.04
1.02

0.98
0.96
0.94

Sep. 13, 2016 Sheet 7 of 11 US 9,440,438 B2
FIG. 10
~. e ~
® » R
\v/
<C (aa] O ] L T
O o o o &) O
= = = = = =
= = = = = =
— = = = = =
FIG. 11
e
* S *®
< m o O L L
Q) ) O o O D
= = = = = =
= £ £ £ =5 S
= = — (= = =



US 9,440,438 B2

Sheet 8 of 11

Sep. 13, 2016

U.S. Patent

31K

00000000

OO0OOO0O0O0O0O00Q ~31L

FIG. 12A FMSD

SSD

@ :BLACK
O:CLEAR INK

o A i e

RN

Q@@@@@Q

+¢|TTT+_

_||._||<| B e e Sy Sl |_||

~ QOO%@

R

: OO0 |

WITHOUT SHIFT

T
L
T
w
T
=
=

FIG. 12B

*x

WITH
SHIFT

WITHOUT
SHIFT

1.12

1.1
1.08
1.06

1.04
OD VALUE 442

1
0.98
0.96
0.94



U.S. Patent Sep. 13,2016 Sheet 9 of 11 US 9,440,438 B2

FIG. 13A

SSD [000dJd 0000 31K
0000000 Q |~31L
(

|
61K

N B1L
4
)}
)}
WITH SHIFT 0-.;
)]
) ] @ BLACK
O :CLEAR INK
FIG. 13B
112
11
&
. -—
OD VALUE 103
1 9
0.98
0.96
0.94

WITHOUT WITH
SHIFT SHIFT



U.S. Patent Sep. 13, 2016 Sheet 10 of 11 US 9,440,438 B2

FIG. 14A

FMSD P 4)2

SSD | 00000000 31K

~—31L
WITHOUT SHIFT |
61K
61L
WITH SHIFT
@ :BLACK
(O :CLEAR INK
FIG. 14B
1.12
1.1
1.08
f:
OD VALUE 49
1 + g
0.98
0.96
0.9 WITHOUT WITH

SHIFT SHIFT



U.S. Patent Sep. 13,2016 Sheet 11 of 11 US 9,440,438 B2

FIG. 15A FMSD - 42
i
SSD [0O000POOO 31K

Yot
X -
T
X
Sat,
0

9 99

"y
OO0
St
OO
4.
OO

Yot
L
Yot
L
Ty

()
4

A |
—!L- l 61L
e 1 1
1O 1K
_L. 1
WITH SHIFT o4
T8
e
1 ] @ :BLACK
LT = QO :CLEAR INK
FIG. 15B
1.1112
1.08 //‘
1.06 —
1.04
OD VALUE —
1.02
1 /
0.98
0.96
0.94

WITHOUT WITH
SHIFT SHIFT



US 9,440,438 B2

1
INKJET PRINTER

CROSS REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No.
2013-193050, filed on Sep. 18, 2013, the entire contents of
which are incorporated herein by reference.

BACKGROUND

1. Technical Field

The disclosure relates to an inkjet printer configured to
perform printing by ejecting inks from inkjet heads to a print
medium.

2. Related Art

There is a line inkjet printer which performs printing by
ejecting inks from a fixed inkjet head to a sheet while
transferring the sheet.

In a line inkjet printer capable of performing color print-
ing by using multiple color inks, multiple inkjet heads
configured to eject the respective color inks are arranged at
intervals along a sheet transfer direction (sub-scanning
direction). In color printing, the inkjet heads are driven such
that the color inks ejected from the nozzles of the inkjet
heads land on a transferred sheet to overlap one another for
each pixel.

In the line inkjet printer, attachment positions of the inkjet
heads may be misaligned from originally-designed posi-
tions. This misalignment causes deterioration in print qual-
ity.

In view of this, measures are taken to reduce the deterio-
ration in print quality due to misalignment of the inkjet
heads. Specifically, the measure for misalignment in a
sub-scanning direction involves adjusting an ink ejection
timing for each of the inkjet heads. Meanwhile, the measure
for misalignment in a main scanning direction involves
selecting nozzles for the same pixel in each of the inkjet
heads so as to minimize misalignment of the nozzles for the
same pixel in the main scanning direction.

A positional relationship among the inkjet heads (nozzles)
needs to be obtained to take measures like those described
above. Procedures for obtaining the positional relationship
are as follows.

First, a predetermined pattern image is printed by using
the inkjet heads. In this pattern image, dots of each of the
color inks are formed in a predetermined pattern. After the
printing, the printed image of the pattern image is scanned
with a scanner and image data is generated. Then, the
positions of the dots of each color are calculated by analyz-
ing the image data. The positional relationship among the
inkjet heads (nozzles) are thus obtained based on the posi-
tions of the dots of the colors.

An inkjet printer described in Japanese Unexamined
Patent Application Publication No. 2009-286139 uses a
colorless-transparent functional ink. For example, in some
cases, the colorless-transparent functional ink is ejected to
overlap the color inks to improve the color density and gloss
of the printed sheet. Moreover, in some cases, the colorless-
transparent functional ink is ejected to the sheet before the
ejection of the color inks to promote fixing of the color inks.
The function of such a functional ink varies depending on a
formula for the functional ink.

SUMMARY

In the inkjet printer having the inkjet head configured to
eject the colorless-transparent functional ink, it is difficult to
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2

obtain the positional relationship between the inkjet head
configured to eject the functional ink and the other inkjet
heads through the procedures described above. This is
because even when a pattern image is printed, the dots of the
functional ink are colorless and their positions are difficult to
detect.

Accordingly, in some cases, no measures can be taken
against misalignment of the inkjet head configured to eject
the colorless-transparent functional ink and the functional
ink may land at positions greatly misaligned from the color
inks. In this case, an effect of the functional ink may be
reduced.

An object of the present invention is to provide an inkjet
printer capable of suppressing reduction of an effect of a
functional ink.

An inkjet printer in accordance with some embodiments
includes: a color ink ejection head including a color ink
nozzle array having a plurality of nozzles arranged at a pitch
along a main scanning direction and configured to eject a
color ink to a sheet transferred in a sub-scanning direction
orthogonal to the main scanning direction; a functional ink
ejection head including a functional ink nozzle array having
a plurality of nozzles arranged at the pitch along the main
scanning direction and configured to eject a colorless-
transparent functional ink to the sheet transferred in the
sub-scanning direction; and a controller configured to con-
trol the color ink ejection head and the functional ink
ejection head. The controller is configured to: drive the color
ink ejection head and the functional ink ejection head to
print test images on the sheet in a plurality of types of test
patterns between which a positional relationship of a dot of
the color ink and a dot of the functional ink to be formed on
the sheet is varied; determine an overlapping degree of the
dot of the color ink and the dot of the functional ink in the
respective printed test images on a basis of a color attribute
of the respective printed test images; select at least one test
pattern of the plurality of types of the test patterns on a basis
of the determined overlapping degrees; and control the
functional ink ejection head in printing on a basis of a
control content corresponding to the at least one test pattern
as selected.

According to the configuration described above, it is
possible to suppress reduction of an overlapping area of the
dot of the color ink and the dot of the functional ink due to
misalignment of the inkjet heads. As a result, reduction of an
effect of the functional ink can be suppressed.

The color ink ejection head may include a plurality of
color ink head modules arranged along the main scanning
direction and each including the color ink nozzle array. The
functional ink ejection head may include a plurality of
functional ink head modules arranged along the main scan-
ning direction and each including the functional ink nozzle
array. Head module arrays may be each formed of one of the
plurality of color ink head modules and one of the plurality
of functional ink head modules arranged in a row along the
sub-scanning direction. The controller may be configured to:
determine, for the respective head module arrays, the over-
lapping degree on a basis of the color attribute of the
respective printed test images in a region corresponding to
the respective head module arrays; select at least one test
pattern of the plurality of types of test patterns on a basis of
the determined overlapping degrees, for the respective head
module arrays; and control the functional ink ejection head
in printing on a basis of a control content corresponding to
the test patterns as selected, for the respective head module
arrays.
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According to the configuration described above, it is
possible to perform control according to misalignment of
each of the head modules in the inkjet printer in which the
inkjet heads each include the plurality of head modules.

The test patterns may include: a plurality of types of test
patterns for the sub-scanning direction between which the
positional relationship is varied in the sub-scanning direc-
tion; and two types of test patterns for the main scanning
direction between which the positional relationship is varied
with a shift by the pitch in the main scanning direction. The
controller may be configured to: select one test pattern of the
plurality of types of test patterns for the sub-scanning
direction on a basis of the determined overlapping degrees
in the test images of the plurality of types of test patterns for
the sub-scanning direction; select one test pattern of the two
types of test patterns for the main scanning direction on a
basis of the determined overlapping degrees in the test
images of the two types of test patterns for the main
scanning direction; and control the functional ink ejection
head in printing on a basis of a control content correspond-
ing to the test patterns as selected.

According to the configuration described above, the con-
troller uses the test patterns for the sub-scanning direction
and the test patterns for the main scanning direction. This
enables appropriate control in the sub-scanning direction
and the main scanning direction even when the positions of
the inkjet heads are misaligned in the sub-scanning direction
and the main scanning direction.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram showing a configuration of an
inkjet printer in an embodiment.

FIG. 2 is a schematic configuration diagram of a transfer
unit and a head unit.

FIG. 3 is a plan view of the head unit.

FIG. 4 is a schematic configuration diagram of a head
module.

FIG. 5 is a view showing an example of a pattern image.

FIG. 6 is a view showing an example of the pattern image
in a case where there is misalignment of the head modules.

FIG. 7 is a flowchart of a clear head control content
determination processing.

FIG. 8 is a view showing an example of printed images of
test patterns for a sub-scanning direction in a case where
there is no misalignment of the head modules in the sub-
scanning direction.

FIG. 9 is a view showing an example of printed images of
the test patterns for the sub-scanning direction in a case
where there is misalignment of the head modules in the
sub-scanning direction.

FIG. 10 is a view showing the densities of the printed
images of the test patterns shown in FIG. 8.

FIG. 11 is a view showing the densities of the printed
images of the test patterns shown in FIG. 9.

FIG. 12A is a view showing an example of printed images
of'test patterns for a main scanning direction in a case where
there is no misalignment of the head modules in the main
scanning direction.

FIG. 12B is a view showing the densities of the printed
images of the test patterns shown in FIG. 12A.

FIG. 13A is a view showing an example of printed images
of the test patterns for the main scanning direction in a case
where there is misalignment of the head modules in the main
scanning direction.

FIG. 13B is a view showing the densities of the printed
images of the test patterns shown in FIG. 13A.
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FIG. 14A is a view showing another example of the
printed images of the test patterns for the main scanning
direction in the case where there is misalignment of the head
modules in the main scanning direction.

FIG. 14B is a view showing the densities of the printed
images of the test patterns shown in FIG. 14A.

FIG. 15A is a view showing yet another example of the
printed images of the test patterns for the main scanning
direction in the case where there is misalignment of the head
modules in the main scanning direction.

FIG. 15B is a view showing the densities of the printed
images of the test patterns shown in FIG. 15A.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

Description will be hereinbelow provided for an embodi-
ment of the present invention by referring to the drawings.
It should be noted that the same or similar parts and
components throughout the drawings will be denoted by the
same or similar reference signs, and that descriptions for
such parts and components will be omitted or simplified. In
addition, it should be noted that the drawings are schematic
and therefore different from the actual ones.

FIG. 1 is a block diagram showing a configuration of an
inkjet printer in an embodiment of the present invention.
FIG. 2 is a schematic configuration diagram of a transfer unit
and a head unit of the inkjet printer shown in FIG. 1. FIG.
3 is a plan view of the head unit. FIG. 4 is a schematic
configuration diagram of a head module.

In the following description, a direction orthogonal to a
sheet surface of FIG. 2 is assumed to be a front-rear direction
(main scanning direction) and a direction toward the front of
the sheet surface is assumed to be a frontward direction.
Moreover, up, down, left, and right in the sheet surface of
FIG. 2 are assumed to be upward, downward, leftiward, and
rightward directions, respectively. In FIG. 2, a direction
from left to right is a transfer direction (sub-scanning
direction) of a sheet PA which is a print medium. In the
following description, upstream and downstream mean
upstream and downstream in the transfer direction. In the
drawings, the rightward direction, the leftward direction, the
upward direction, the downward direction, the frontward
direction, and the rearward direction are denoted by RT, LT,
UP, DN, FT, and RR, respectively. Moreover, in the draw-
ings, the transfer direction (sub-scanning direction) of the
sheet PA and the front-rear direction (main scanning direc-
tion) are denoted by SSD and MSD, respectively.

As shown in FIG. 1, an inkjet printer 1 of the embodiment
includes a transfer unit 2, a head unit 3, a head driver 4, an
image scanner 5, and a controller 6.

The transfer unit 2 transfers the sheet PA. As shown in
FIG. 2, the transfer unit 2 includes a transfer belt 11, a drive
roller 12, and driven rollers 13, 14, 15.

The transfer belt 11 transfers the sheet PA while sucking
and holding the sheet PA. The transfer belt 11 is an annular
belt wound around the drive roller 12 and the driven rollers
13 to 15. Many belt holes for sucking and holding the sheet
PA are formed in the transfer belt 11. The transfer belt 11
sucks and holds the sheet PA on a top surface thereof by
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using sucking force generated at the belt holes by drive of a
fan (not illustrated). The transfer belt 11 is rotated clockwise
in FIG. 2 to transfer the sucked and held sheet PA rightward.

The drive roller 12 rotates the transfer belt 11. The drive
roller 12 is driven by a not-illustrated motor.

The driven rollers 13 to 15 are driven by the drive roller
12 via the transfer belt 11. The driven roller 13 is disposed
on the left side of the drive roller 12 at substantially the same
height as the drive roller 12. The driven rollers 14, 15 are
disposed below the drive roller 12 and the driven roller 13
at substantially the same height while being spaced away
from each other in the left-right direction.

The head unit 3 ejects inks to the sheet PA transferred by
the transfer unit 2 to print an image. The head unit 3 is
disposed above the transfer unit 2. The head unit 3 includes
inkjet heads 21C, 21K, 21M, 21Y, 21L and a head holder 22.

The inkjet heads 21C, 21K, 21M, 21Y, 21L eject the inks
to the sheet PA transferred by the transfer unit 2. The inkjet
heads 21C, 21K, 21M, 21Y (color ink ejection heads) eject
color inks of cyan (C), black (K), magenta (M), and yellow
(Y), respectively. The inkjet head 21L (functional ink ejec-
tion head) ejects a clear ink which is a colorless-transparent
functional ink. The clear ink is applied to improve the color
density and gloss of a printed sheet. In the embodiment, the
clear ink is applied to overlap dots formed by the black ink.
The inkjet heads 21C, 21K, 21M, 21Y, 21L are arranged in
this order from the upstream side along the transfer direction
(left-right direction) of the sheet PA at predetermined inter-
vals.

The inkjet head 21C has multiple head modules 31C, the
inkjet head 21K has multiple head modules 31K, the inkjet
head 21M has multiple head modules 31M, the inkjet head
21Y has multiple head modules 31Y, and the inkjet head 211
has multiple head modules 31L. In the embodiment, as
shown in FIG. 3, the inkjet head 21C has six head modules
31C, the inkjet head 21K has six head modules 31K, the
inkjet head 21M has six head modules 31M, the inkjet head
21Y has six head modules 31Y, and the inkjet head 211 has
six head modules 31L. The head modules 31C, 31K, 31M,
31Y correspond to color ink head modules. The head mod-
ules 31L correspond to functional ink head modules.

Note that the inkjet heads 21C, 21K, 21M, 21Y, 211 and
the head modules 31C, 31K, 31M, 31Y, 31L are described
generally in some cases by omitting the alphabet letters (C,
K, M, Y, L) attached to the reference numerals.

In each of the inkjet heads 21, the six head modules 31 are
arranged in a zigzag pattern along the front-rear direction
(main scanning direction) orthogonal to the transfer direc-
tion (sub-scanning direction) of the sheet PA. Specifically,
the six head modules 31 are arranged along the front-rear
direction with the positions thereof being alternately offset
in the left-right direction. Moreover, in the head unit 3, total
0130 head modules 31, six in each of the inkjet heads 21, are
arranged to form six head module arrays 32A, 32B, 32C,
32D, 32E, 32F. The head module arrays 32A to 32F each
include the five head modules 31C, 31K, 31M, 31Y, 31L of
the same row along the transfer direction (sub-scanning
direction) of the sheet PA.

Note that the head module arrays 32A to 32F are
described generally in some cases by omitting the alphabet
letters attached to the reference numerals.

As shown in FIG. 4, each of the head modules 31 has a
nozzle array 41. The nozzle array 41 includes multiple
nozzles 42 arranged at a predetermined pitch along the
front-rear direction (main scanning direction). FIG. 4 is a
bottom view of the head module 31. The nozzle arrays 41 of
the head modules 31C, 31K, 31M, 31Y correspond to a color
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ink nozzle array. The nozzle array 41 of the head modules
31L correspond to a functional ink nozzle array.

The nozzles 42 eject the inks. The nozzles 42 of the head
modules 31C eject the cyan ink, the nozzles 42 of the head
modules 31K eject the black ink, the nozzles 42 of the head
modules 31M eject the magenta ink, and the nozzles 42 of
the head modules 31Y eject the yellow ink. The nozzles 42
of the head modules 31L eject the clear ink. The nozzles 42
are opened on bottom surfaces of the head modules 31. In
the head modules 31, the number of droplets (droplet
number) of the ink ejected from one nozzle 42 for one pixel
can be changed to perform gradation printing in which
density is expressed by the number of droplets.

The head holder 22 holds the head modules 31. The head
holder 22 is formed in a substantially-rectangular solid
shape which is hollow. The head holder 22 is disposed above
the transfer unit 2. Multiple opening portions (not illus-
trated) to which the head modules 31 are respectively
attached are formed on a bottom surface 22a of the head
holder 22 at predetermined positions. The head holder 22
holds the head modules 31 with lower end portions of the
head modules 31 protruding downward from the opening
portions.

The head driver 4 drives the inkjet heads 21. Specifically,
the head driver 4 drives the head modules 31 of the inkjet
heads 21 and causes the inks to be ejected from the nozzles
42.

The image scanner 5 optically scans an image of an
original and generates image data.

The controller 6 controls operations of various parts of the
inkjet printer 1. The controller 6 includes a CPU, a RAM, a
ROM, a hard disk drive, and the like.

The controller 6 performs clear head control content
determination processing to be described later. The control-
ler 6 controls the head modules 31L of the inkjet head 21L
in printing on the basis of control contents determined in
advance in the clear head control content determination
processing.

Next, measures against misalignment of the head modules
31 in the inkjet printer 1 are described.

As described above, the head modules 31 are attached to
the opening portions on the bottom surface 224 of the head
holder 22. In this configuration, attachment positions of the
head modules 31 are misaligned from originally-designed
positions in some cases. This misalignment causes deterio-
ration in print quality. In the inkjet printer 1, the positional
relationship among the head modules 31C, 31K, 31M, 31Y
are obtained to take measures to reduce deterioration in print
quality due to misalignment. To achieve this, the inkjet
printer 1 prints a pattern image.

The pattern image printed in this case is an image in
which, as shown in FIG. 5, cyan dots 51C, black dots 51K,
magenta dots 51M, yellow dots 51Y, and clear dots 51L are
formed at predetermined positions on the sheet PA.

When there is misalignment of the head modules 31, the
dots 51 in the pattern image are misaligned. For example, as
shown in FIG. 6, the cyan dots 51C are formed at positions
misaligned from the positions of FIG. 5 where the cyan dots
51C should be formed. In the example of FIG. 6, the cyan
head module 31C is misaligned in the main scanning direc-
tion and the sub-scanning direction.

After the pattern image is printed, the inkjet printer 1
scans the printed image (test image) with the image scanner
5 and generates image data. The controller 6 analyzes the
image data of the printed image of the pattern image and
calculates the positions of the dots 51C, 51K, 51M, 51Y of
the color inks. The controller 6 obtains the positional rela-
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tionship among the color head modules 31C, 31K, 31M,
31Y in the main scanning direction and the sub-scanning
direction, from the positions of the dots 51C, 51K, 51M,
51Y of the color inks. The controller 6 obtains this positional
relationship for each of the head module arrays 32. The
controller 6 also obtains the positional relationship among
the color head modules 31C, 31K, 31M, 31Y in the sub-
scanning direction in the head module arrays.

Next, the controller 6 obtains an ejection timing correc-
tion amount for each of the color head modules 31C, 31K,
31M, 31Y, from the positional relationship among the head
modules 31C, 31K, 31M, 31Y in the sub-scanning direction.
The ejection timing correction amount is a correction
amount with respect to an ejection timing in a case where
there is no misalignment of the color head modules 31C,
31K, 31M, 31Y. The ejection timing correction amounts of
the color head modules 31C, 31K, 31M, 31Y are obtained
for each of the head module arrays 32.

Moreover, the controller 6 determines a correspondence
relationship of the nozzles on the basis of the positional
relationship among the color head modules 31C, 31K, 31M,
31Y in the main scanning direction. Specifically, the con-
troller 6 determines the correspondence relationship of the
nozzles 42 in the color head modules 31C, 31K, 31M, 31Y
such that misalignment of the color nozzles 42 correspond-
ing to the same pixel becomes smallest in the main scanning
direction.

In printing of an original which is a print target, the
controller 6 controls the inkjet heads 21C, 21K, 21M, 21Y
on the basis of the ejection timing correction amounts and
the correspondence relationship of the nozzles 42 which are
determined as described above. This can reduce deteriora-
tion in print quality due to misalignment of the head modules
31.

In the printed images of the pattern images in FIGS. 5 and
6, the dots 51L of the clear ink is colorless. Accordingly, the
positions of the dots 51L. cannot be calculated from the
image data of the printed images of the pattern images in
FIGS. 5 and 6. Hence, processing similar to the aforemen-
tioned measures against the misalignment of the head mod-
ules 31C, 31K, 31M, 31Y cannot be used for the head
modules 31L.

In view of this, the inkjet printer 1 performs the clear head
control content determination processing to be described
later and controls the ink head modules 31L of the inkjet
head 21L on the basis of control contents determined in this
processing.

Since the clear ink dots 51L are colorless and difficult to
detect in the pattern images of FIGS. 5 and 6 as described
above and are thus not used, a pattern image in which the
dots 51L are omitted may be used instead.

Next, the aforementioned clear head control content
determination processing is described with reference to the
flowchart of FIG. 7.

First, in step S1 of FIG. 7, the controller 6 prints test
patterns for the sub-scanning direction.

As described above, in the embodiment, the clear ink is
assumed to be applied to overlap the dots of the black ink.
Test patterns used in the clear head control content deter-
mination processing are thus patterns in which the black ink
and the clear ink are ejected from the head modules 31K,
31L.

Each of the test patterns for the sub-scanning direction is
a pattern in which each of the inks is ejected from all the
nozzles 42 in the head modules 31K or the head modules
31L to every other one of lines in a predetermined resolu-
tion. The controller 6 prints multiple types of test patterns for
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the sub-scanning direction among which the positional rela-
tionship of the black ink dots and the clear ink dots to be
formed on the sheet PA in the sub-scanning direction is
varied.

Specifically, the controller 6 prints test patterns as shown
in FIG. 8 in which the ejection timing of the clear ink for the
head module 31L is set to timings A, B, C, D, E, F,
respectively. In this case, the controller 6 sets the sizes of the
black dots 61K and the clear ink dots 61L equal to or larger
than such sizes that each two of the dots 61K, 611 adjacent
in the main scanning direction abut on each other.

The timing A is a timing later than the ejection timing for
the head module 31K by a time Ta corresponding to a normal
distance between the head module 31K and the head module
31L in the sub-scanning direction. In other words, if there is
no misalignment of the head modules 31K, 31L in the
sub-scanning direction, the clear ink dots 611 ejected at the
timing A is formed at the same positions as the black dots
61K.

FIG. 8 shows the test patterns for the sub-scanning
direction in a case where there is no misalignment of the
head modules 31K, 31L in both of the main scanning
direction and the sub-scanning direction. The dots 61L thus
overlap the dots 61K in the test pattern of the timing A.

The timings B to F are timings delayed from the timing A
in increments of a predetermined delay time Tb. The delay
time Tb is a time in which the sheet PA is transferred by a
distance corresponding to half of a line in a predetermined
resolution. As shown in FIG. 8, for example, a line of the
dots 61L is thus formed in an intermediate position between
each adjacent two lines of the dots 61K in the test pattern of
the timing C.

When there is misalignment of the head modules 31K,
31L, the test patterns for the sub-scanning direction are
printed as shown in FIG. 9 for example. FIG. 9 shows
printed images of the test patterns for the sub-scanning
direction in a case where there is such misalignment that the
distance between the head modules 31K, 31L in the sub-
scanning direction is longer than the normal distance.

Returning to FIG. 7, after the test patterns for the sub-
scanning direction is printed, the controller 6 drives the
image scanner 5 to scan the printed images of the test
patterns for the sub-scanning direction in step S2. Here, the
controller 6 drives the image scanner 5 to scan the printed
images of the test patterns corresponding respectively to the
timings A to F. The image scanner 5 scans the printed images
corresponding to the timings A to F and generates image data
for each of the timings A to F.

Next, in step S3, the controller 6 calculates the densities
of the printed images from the image data of the printed
images. In this case, the controller 6 calculates the density
for each of regions of the printed images corresponding to
the head modules 32A to 32F.

The clear ink in the embodiment is an ink which overlaps
the black ink to change reflection of light and improve the
density of the overlapping portion. Accordingly, the density
of the printed image of the test pattern increases as the area
in which the clear ink dots 61L overlap the black dots 61K
increases. In other words, the overlapping degree of the dots
611 and the dots 61K can be determined from the density of
the printed image.

Next, in step S4, the controller 6 determines the ejection
timing of the clear ink in printing for each of the head
modules 31L.

Specifically, for each of the head module arrays 32A to
32F, the controller 6 selects, from the test patterns corre-
sponding respectively to the timings A to F, a test pattern in
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which the overlapping degree of the dots 611 and the dots
61K is the greatest in the region corresponding to the head
module array 32. In other words, for each of the head
module arrays 32A to 32F, the controller 6 selects a test
pattern in which the density of the region corresponding to
the head module array 32 is the greatest. Then, the controller
6 determines the ejection timing corresponding to the
selected test pattern as the ejection timing of the clear ink for
the head module 31L of this head module array 32.

The densities (OD values) of the printed images of the test
patterns corresponding to the timings A to F in the examples
of FIGS. 8 and 9 are as shown in FIGS. 10 and 11.

As shown in FIG. 10, the densities of the printed images
of the test patterns of the timing A and the timing E are the
greatest in the example of FIG. 8. This is because, in FIG.
8, the dots 61L land at the same positions as the dots 61K in
the printed images of the test patterns of the timings A, E and
completely cover the dots 61K.

Accordingly, in the example of FIG. 8, the ejection timing
in printing for the head module 31L is determined to be the
timing A or the timing E. Specifically, the ejection timing for
the head module 31L is determined to be a timing (timing A)
later than the ejection of the head module 31K by the time
Ta or a timing (timing E) later than the ejection of the head
module 31K by a time (Ta+4 Tbh).

Meanwhile, as shown in FIG. 11, in the example of FIG.
9, the density of the printed image of the test pattern of the
timing D is the greatest. This is because, in FIG. 9, the dots
61L land at the same positions as the dots 61K in the printed
image of the test pattern of the timing D and almost
completely cover the dots 61K.

Accordingly, in the example of FIG. 9, the ejection timing
in printing for the head module 31L is determined to be the
timing D. Specifically, the ejection timing for the head
module 31L is determined to be a timing (timing E) later
than the ejection of the head module 31K by a time (Ta+3
Tb).

Note that, although the FIGS. 8 and 9 show examples
without misalignment of the head modules 31K, 31L in the
main scanning direction, there may be misalignment in the
main scanning direction. As described above, in the test
patterns for the sub-scanning direction, the sizes of the black
dots 61K and the clear ink dots 61L are set equal to or larger
than such sizes that each two of the dots 61K, 611 adjacent
in the main scanning direction abut on each other. In other
words, the dots 61K, 61L are formed without a gap in the
main scanning direction. Accordingly, even when the posi-
tional relationship between the head modules 31K, 31L in
the main scanning direction changes, the tendency of the
overlapping degree (density) of the dots 611 and the dots
61K in the printed images of the test patterns for the timings
A to F does not change.

As described above, the test patterns for the sub-scanning
direction are patterns in which the tendency of the overlap-
ping degree of the dots 611 and the dots 61K in the printed
images is not affected by misalignment of the head modules
31K, 31L in the main scanning direction.

Returning to FIG. 7, after the ejection timing of the clear
ink in printing for each of the head modules 31L is deter-
mined, the controller 6 prints test patterns for the main
scanning direction in step S5.

Each of the test patterns for the main scanning direction
is a pattern in which each of the inks is ejected from every
other nozzle 42 in the head modules 31K or the head
modules 31L to all the lines. The controller 6 prints two
types of test patterns for the main scanning direction
between which the positional relationship of the black ink
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dots and the clear ink dots to be formed on the sheet PA in
the main scanning direction is varied with a shift by one
pitch.

Specifically, the controller 6 prints a test pattern with shift
and a test pattern without shift like those shown in FIG. 12A.
In the test pattern without shift, the inks are ejected from the
nozzles 42 whose order (nozzle number) in the head mod-
ules 31K, 31L from one side in the main scanning direction
is the same. In the test pattern with shift, the nozzles 42 in
the head modules 311 which eject the clear ink are offset
(shifted) by one nozzle 42 (by one pitch) from those in the
test pattern without shift. In this case, the controller 6 sets
the sizes of the black dots 61K and the clear ink dots 61L
equal to or larger than such sizes that each two of the dots
61K, 611 adjacent in the sub-scanning direction abut on
each other.

FIG. 12A shows the test patterns for the main scanning
direction in a case where there is no misalignment of the
head modules 31K, 31L in both of the main scanning
direction and the sub-scanning direction. In the test pattern
without shift, the dots 61L thus overlap the dots 61K.
Meanwhile, in the test pattern with shift, the dots 61L are
each formed in an intermediate position between the corre-
sponding two dots 61K adjacent to each other in the main
scanning direction and do not overlap the dots 61K.

When there is misalignment of the head modules 31K,
31L in the main scanning direction, the test patterns for the
main scanning direction are printed as shown in FIGS. 13A,
14A, and 15A for example. FIGS. 13A, 14A, and 15A show
printed images of the test patterns for the main scanning
direction in cases where the head module 31L is misaligned
with respect to the head module 31K in the main scanning
direction by P/4, P/2, and P.

Returning to FIG. 7, after the test patterns for the main
scanning direction is printed, the controller 6 drives the
image scanner 5 to scan the printed images of the test
patterns for the main scanning direction in step S6. Here, the
controller 6 drives the image scanner 5 to scan the printed
images of the test patterns with shift and without shift. The
image scanner 5 scans the printed images of the test patterns
with shift and without shift and generates image data for
each of the test patterns.

Next, in step S7, the controller 6 calculates the densities
of the printed images from the image data of the printed
images. In this case, the controller 6 calculates the density
for each of regions of the printed images corresponding to
the head modules 32A to 32F.

Then, in step S8, the controller 6 determines whether to
shift the image data for the head modules 31L in printing or
not.

Specifically, for each of the head module arrays 32A to
32F, the controller 6 selects, from the test patterns with shift
and without shift, a test pattern in which the overlapping
degree of the dots 611 and the dots 61K is greater in the
region corresponding to the head module array 32. In other
words, for each of the head module arrays 32A to 32F, the
controller 6 selects a test pattern in which the density of the
region corresponding to the head module array 32 is greater.
When the controller 6 selects the test pattern without shift,
the controller 6 determines that no shifting of the image data
is to be performed for the head module 31L.. Meanwhile,
when the controller 6 selects the test pattern with shift, the
controller 6 determines that shifting of the image data is to
be performed for the head module 31L.
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The densities (OD values) of the printed images of the test
patterns with shift and without shift in the examples of
FIGS. 12A, 13A, 14A, and 15A are as shown in FIGS. 12B,
13B, 14B, and 15B.

As shown in FIG. 12B, the density of the printed image
of' the test pattern without shift is greater than that of the test
pattern with shift in the example of FIG. 12A. This is
because, in FIG. 12A, the dots 611 completely cover the
dots 61K in the printed image of the test pattern without shift
while the dots 611 do not overlap the dots 61K in the printed
image of the test pattern with shift. Hence, in the example of
FIG. 12A, the controller 6 determines not to perform the
shifting of the image data in printing for the head module
31L.

Moreover, as shown in FIG. 13B, the density of the
printed image of the test pattern without shift is greater than
that of the test pattern with shift in the example of FIG. 13A.
This is because the area in which the dots 611 overlap the
dots 61K in the test pattern without shift is greater than that
in the test pattern with shift. Hence, in the example of FIG.
13 A, the controller 6 determines not to perform the shifting
of the image data in printing for the head module 31L.

Furthermore, as shown in FIG. 14B, the density of the
printed image of the test pattern without shift and that of the
test pattern with shift is about the same in the example of
FIG. 14A. This is because the area in which the dots 61L
overlap the dots 61K is about the same in the test pattern
without shift and the test pattern with shift. Hence, in the
example of FIG. 14A, the shifting of the image data in
printing may or may not be performed for the head module
31L.

Moreover, as shown in FIG. 15B, the density of the
printed image of the test pattern with shift is greater than that
of the test pattern without shift in the example of FIG. 15A.
This is because, in FIG. 15A, the dots 611 completely cover
the dots 61K in the printed image of the test pattern with
shift while the dots 611 do not overlap the dots 61K in the
printed image of the test pattern without shift. Hence, in the
example of FIG. 15A, the controller 6 determines to perform
shifting of the image data in printing for the head module
31L.

Note that, although the FIGS. 12A to 15B show examples
with no misalignment of the head modules 31K, 31L in the
sub-scanning direction, there may be misalignment in the
sub-scanning direction. As described above, in the test
patterns for the main scanning direction, the sizes of the
black dots 61K and the clear ink dots 61L are set equal to or
larger than such sizes that each two of the dots 61K, 61L
adjacent in the main scanning direction abut on each other.
In other words, the dots 61K, 611 are formed without a gap
in the sub-scanning direction. Accordingly, even when the
positional relationship between the head modules 31K, 311
in the sub-scanning direction changes, the tendency of the
overlapping degree (density) of the dots 611 and the dots
61K in the printed images of the test patterns without shift
and with shift does not change.

As described above, the test patterns for the main scan-
ning direction are patterns in which the tendency of the
overlapping degree of the dots 611 and the dots 61K in the
printed images is not affected by misalignment of the head
modules 31K, 31L in the sub-scanning direction.

When the controller 6 determines to perform or not to
perform the shifting of the image data in printing for each of
the head modules 31L in step S8 of FIG. 7 described above,
the controller completes the clear head control content
determination processing. The controller 6 determines the
ejection timing of the clear ink for each head module 31L
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and whether to perform the shifting of the image data or not
for each head module 31L as control contents of the inkjet
head 21L, through the clear head control content determi-
nation processing.

Next, a printing operation of the inkjet printer 1 is
described.

When an instruction to start printing is given, the con-
troller 6 drives and rotates the drive roller 12 of the transfer
unit 2. This causes the transfer belt 11 to rotate. When the
sheet PA is fed from a not-illustrated feeder, the sheet PA is
transferred by the transfer unit 2. The controller 6 causes the
inkjet heads 21C, 21K, 21M, 21Y, 21L to eject the inks to the
sheet PA transferred by the transfer unit 2, on the basis of the
image data. An image is thereby printed on the sheet PA.

In this case, the controller 6 controls each of the head
modules 31L of the inkjet head 21L on the basis of the
control contents determined in the clear head control content
determination processing in advance.

Specifically, the controller 6 controls each of the head
modules 31L such that the clear ink is ejected from the head
module 31L at the ejection timing determined in the clear
head control content determination processing.

Moreover, the controller 6 causes the ejection operation to
be performed with the image data being shifted by one pixel
in the main scanning direction in the head module 31L for
which the controller 6 has determined to perform the shifting
of the image data in the clear head control content determi-
nation processing. The controller 6 causes the ejection
operation to be performed without the shifting of the image
data in the head module 31L for which the controller 6 has
determined not to perform the shifting of the image data.

As described above, in the inkjet printer 1, the controller
6 determines, for each of the head module arrays 32, the
overlapping degree of the dots 611 and the dots 61K in each
of'the printed images of the test patterns for the sub-scanning
direction and the test patterns for the main scanning direc-
tion, from the density in the region of the printed image of
the test pattern corresponding to the head module 32. Then,
the controller 6 determines the control contents correspond-
ing to the test pattern selected based on the overlapping
degree of the dots 611 and the dots 61K for each of the
sub-scanning direction and the main scanning direction, as
the control contents for the head module 31L of the head
module 32. The controller 6 controls the head modules 31L
in printing on the basis of the thus-determined control
contents.

The inkjet printer 1 can thus suppress reduction of the
overlapping area of the dots 61L and the dots 61K due to
misalignment of the head modules 31L. As a result, the
inkjet printer 1 can suppress reduction of an effect of the
clear ink.

The inkjet printer 1 can perform appropriate control in the
sub-scanning direction and the main scanning direction by
using the test patterns for the sub-scanning direction and the
test patterns for the main scanning direction, even when the
head modules 311 are misaligned in the sub-scanning direc-
tion and the main scanning direction.

Moreover, since the controller 6 determines the control
contents for each of the head modules 31L, the controller 6
can perform control according to misalignment of each of
the head modules 31L in the inkjet printer 1 in which the
inkjet heads 21 each include the multiple head modules 31.

Although the case where the clear ink is applied to overlap
the black ink is described in the aforementioned embodi-
ment, the present invention can be applied to a case where
the clear ink is applied to overlap another color ink.
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Moreover, in the aforementioned embodiment, descrip-
tion is given of the case of using the color ink which
improves the density of the color ink by being applied to
overlap the color ink. However, the clear ink of the present
invention is not limited to the clear ink improving the
density and a clear ink which changes any other color
attribute of the color ink may be used. The color attributes
of the color ink include, in addition to the density, hue,
saturation, and the like. For example, a clear ink which
changes the hue of the color ink may be used. In this case,
the overlapping degree of the dot of the color ink and the dot
of the clear ink can be determined from the hue. Hence, it is
only necessary to detect the hue from the image data
obtained by scanning the printed images of the test patterns.

Furthermore, in the aforementioned embodiment, descrip-
tion is given of the case where the clear ink applied after the
application of the color ink is used as the functional ink.
However, the present invention can be also applied to a case
where a colorless-transparent preprocessing material is used
as the functional ink, provided that the preprocessing mate-
rial is one which changes the color attribute of the color ink.
Examples of the preprocessing materials include a material
having a function of promoting fixing of the color ink by
being applied to the sheet before the application of the color
ink. Note that, in this case, an inkjet head configured to eject
the preprocessing material is arranged upstream of an inkjet
head configured to eject the color ink.

Moreover, in the aforementioned embodiment, although
the test pattern for the sub-scanning direction and the test
pattern for the main scanning direction are used, either one
of the test patterns may be omitted. Also in this case, the
misalignment of the dots of the functional ink and the dots
of the color ink in the main scanning direction or the
sub-scanning direction can be reduced and the reduction of
the effect of the clear ink can be suppressed. Note that the
test patterns (test pattern for the sub-scanning direction and
the test pattern for the main scanning direction) may be
stored in a not-illustrated storage unit such as a ROM
included in the inkjet printer 1 to be read by the controller
6. Alternatively, the controller 6 may receive the test patterns
from an external unit.

In the embodiment described above, description is given
of the case where the inkjet heads 21 each include the
multiple head modules 31. However, the present invention
can be applied to an inkjet printer in which an inkjet head is
formed of a single member covering the entire printing
width in the main scanning direction.

Embodiments of the present invention have been
described above. However, the invention may be embodied
in other specific forms without departing from the spirit or
essential characteristics thereof. The present embodiments
are therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indicated
by the appended claims rather than by the foregoing descrip-
tion and all changes which come within the meaning and
range of equivalency of the claims are therefore intended to
be embraced therein.

Moreover, the effects described in the embodiments of the
present invention are only a list of optimum effects achieved
by the present invention. Hence, the effects of the present
invention are not limited to those described in the embodi-
ment of the present invention.

What is claimed is:

1. An inkjet printer comprising:

a color ink ejection head including a color ink nozzle

array having a plurality of nozzles arranged at a pitch
along a main scanning direction and configured to eject
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a color ink to a sheet transferred in a sub-scanning
direction orthogonal to the main scanning direction;

a functional ink ejection head including a functional ink
nozzle array having a plurality of nozzles arranged at
the pitch along the main scanning direction and con-
figured to eject a colorless-transparent functional ink to
the sheet transferred in the sub-scanning direction; and

a controller configured to control the color ink ejection
head and the functional ink ejection head,

wherein
the controller is configured to

drive the color ink ejection head and the functional
ink ejection head to print test images on the sheet
in a plurality of types of test patterns between
which a positional relationship of a dot of the
color ink and a dot of the functional ink to be
formed on the sheet is varied,

determine an overlapping degree of the dot of the
color ink and the dot of the functional ink in the
respective printed test images on a basis of a color
attribute of the respective printed test images,

select at least one test pattern of the plurality of types
of the test patterns on a basis of the determined
overlapping degrees, and

control the functional ink ejection head to print on a
basis of a control content corresponding to the at
least one test pattern selected,

the test patterns include:

a plurality of types of test patterns for the sub-
scanning direction between which the positional
relationship is varied in the sub-scanning direc-
tion; and

two types of test patterns for the main scanning
direction between which the positional relation-
ship is varied with a shift by the pitch in the main
scanning direction,

the controller is further configured to

select one test pattern of the plurality of types of test
patterns for the sub-scanning direction on a basis
of the determined overlapping degrees in the test
images of the plurality of types of test patterns for
the sub-scanning direction,

select one test pattern of the two types of test patterns
for the main scanning direction on a basis of the
determined overlapping degrees in the test images
of the two types of test patterns for the main
scanning direction, and

control the functional ink ejection head to print on a
basis of a control content corresponding to the test
patterns selected.

2. The inkjet printer according to claim 1, wherein the
controller is further configured to drive the color inkjet
ejection head and the functional ink ejection head to eject the
color ink and the functional ink to the sheet such that the dot
of the color ink and the dot of the functional ink are
overlapped on the sheet.

3. The inkjet printer according to claim 1, wherein the
controller determines the overlapping degree of the dot of
the color ink and the dot of the functional ink by determining
a location of the dot of the functional ink with respect to a
corresponding dot of the color ink.

4. The inkjet printer according to claim 1, wherein the
controller is further configured to shift image data based on
the determined overlapping degree.

5. The inkjet printer according to claim 1,
wherein
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the color ink ejection head includes a plurality of color ink
head modules arranged along the main scanning direc-
tion and each including the color ink nozzle array,
the functional ink ejection head includes a plurality of
functional ink head modules arranged along the main
scanning direction and each including the functional
ink nozzle array,
head module arrays each comprise one of the plurality of
color ink head modules and one of the plurality of
functional ink head modules arranged in a row along
the sub-scanning direction, and
the controller is further configured to
determine, for the respective head module arrays, the
overlapping degree on a basis of the color attribute of
the respective printed test images in a region corre-
sponding to the respective head module arrays,
select at least one test pattern of the plurality of types
of test patterns on a basis of the determined over-
lapping degrees, for the respective head module
arrays, and
control the functional ink ejection head to print on a
basis of a control content corresponding to the test
patterns selected, for the respective head module
arrays.

20

25

16



